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Bonnie L a v e l l e
Remedial Pro j e c t Manager
U . S . E P A , Region 8
999 - 18th S t r e e t , S u i t e 500
Mail C o d e 8EPR-SR
Denver, CO 80202
Dear Bonnie:

As we d i s cu s s ed , enclosed is a copy of the 1962 PAX patent and a 1963 thes i s by
J. S t a d t h e r r who s tudied the e f f e c t i v e n e s s of PAX in crabgrass control. In a d d i t i o n , I have
enclosed the re su l t s o f eight p e t r o g r a p h i c analyse s for p e r l i t e in S o u t h G l o b e v i l l e sur face
so i l s . P e r l i t e was one of the main inactive ingredient s of PAX, according to the pa t en t . As
indi ca t ed on the at tached t a b l e , p e r l i t e was observed in the f i v e sampl e s with high arsenic
concentrations and was not observed in the three soil sampl e s with low arsenic
concentrations.

Plea s e call if you have any questions.
S i n c e r e l y ,
E n v i r o G r o u p L i m i t e d

David J. F o l k e s , P.E.
Principal

(w/o enc)
Bob Li tie, Asarco
Don Robbins, Asarco
Linda Larsen, Esquire, H E W M
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Results of Perl i te Analyse s

S o i l S a m p l e N o .

44K05302Z
44K05312Z
44K06302Z
44K06312Z

4 5 F 2 3 0 0 3 A @ 29'
45F23002A
45F24004A
44I06003A

Depth
(inche s)

0-2
0-12
0-2

0-12
0-2
0-2
0-2
0-2

Arsenic Concentrat ion
( p p m )
10.7

15
584
159
330
192
884
<6

Perl i t e Present?

NO
NO

YES
YES
YES
YES
YES

NO
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C l i e n t :
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A n a l y s i s Date:
Receipt Date:
C l i e n t J o b N o . :
P r o j e c t T i t l e :
D C M S L Projec t:

2-23-99
2-19-99
N o n e Given
N o n e Given
EGL1

The purpos e of thi s ana ly s i s i s to i d e n t i f y the presence of p e r l i t e in four soil sampl e s ( c l i e n t
s a m p l e s no. 4 4 K 0 5 3 0 2 Z , 4 4 K 0 5 3 1 2 Z , 44K06302Z and 4 4 K 0 6 3 1 2 Z ) . W i t h the aid of a
s t ereomicroscope and using a random grab technique, material f rom each sampl e was prepared as
a grain mount in 1.550 r e f r a c t i v e index l i q u i d . A total of eight p r e p a r a t i o n s for each s a m p l e were
made for analys i s by p o l a r i z e d l i g h t microscopy. Known s tandards of p e r l i t e and natural pumice
were analyzed for comparison with g l a s s f r a g m e n t s found in the soil sample s . P h o t o m i c r o g r a p h s
of the known s t a n d a r d s and s a m p l e s are inc luded for documentation.

C o n c l u s i o n s
C l i e n t S a m p l e N o . : 44K05302Z
D C M S L S a m p l e No.: E G L 1 - 1
S a m p l e no. 44K05302Z contained one g las s f ragment having characteris t ics s imi lar to the
pumic e s tandard. The f ragment is 40(im in size and c o m p l e t e l y i s o t rop i c . The r e f r a c t i v e index is
l e s s than 1.550 and the f ragment shows a channel- l ike morpho logy.

C l i e n t S a m p l e N o . : 44K05312Z
D C M S L S a m p l e N o . : E G L 1 - 2
S a m p l e no. 4 4 K 0 5 3 1 2 Z al so contains a g l a s s f ragment with characteri s t ic s s i m i l a r to the pumice
s tandard. The f ragment is sharp, c o l o r l e s s , channeled and p e r f o r a t e d . The f ragment is i s o t r o p i c
and 75um in size with a re frac t ive index of l e s s than 1.550, s imi lar to the pumice s tandard.
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C l i e n t S a m p l e N o . : 44K06302Z
D C M S L S a m p l e N o . : E G L 1 - 3
S a m p l e no. 44K06302Z contains a smal l g la s s f r a g m e n t 4 0 f i m in size that e x h i b i t s the same
character i s t i c s as the p e r l i t e s tandard. It is c o l or l e s s and sharp with an irregular shape. The
f r a g m e n t i s c o m p l e t e l y i s o t r op i c . The r e f ra c t i v e index i s le s s than 1.550, s imi lar to the p e r l i t e
s tandard.

Cli ent S a m p l e No.: 44K06312Z
D C M S L S a m p l e N o . : EGL1-4
S a m p l e no. 4 4 K 0 6 3 1 2 Z contains a small g la s s fragment which exhibi t s the same characteristics
as the f r a g m e n t s in the p e r l i t e s tandard. The fragment is 40jam in size, c o l or l e s s , sharp and
irregular in shape. The f ragment is i s o t r o p i c with a r e f ra c t i v e index l e s s than 1.550, s imi lar to
the p e r l i t e s tandard.

A N A L Y S T
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P h o t o 1 : P u m i c e s t a n d a r d . Uncro s s ed p o l a r i z e d l i g h t - 400X.

P h o t o 2 ( 4 4 K 0 5 3 0 2 Z ) : G l a s s shard s h o w i n g c h a r a c t e r i s t i c s o f p u m i c e . U n c r o s s e d p o l a r i z e d l i s h t -
400X.
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Photo 3 ( 4 4 K 0 5 3 1 2 Z ) : G l a s s f r a g m e n t in th e center wi th m o r p h o l o g y l i k e pumice . Uncro s s ed p o l a r i z e d
l i g h t - 4 0 0 X .

Photo 4: P e r l i t e s t andard . Uncrossed p o l a r i z e d l i g h t - 400X.
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Photo 5 (44K06302Z): S m a l l g las s f ragment in the center of the pho t o d i s p l a y s character i s t i c s of
p e r l i t e . Uncrossed p o l a r i z e d l i g h t - 400X.

Photo 6 (44K06312Z): G l a s s f r a g m e n t in the center of the p h o t o wi th the same c h a r a c t e r i s t i c s as p e r l i t e .
Uncro s s ed p o l a r i z e d l i g h t - 400X.
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C l i e n t : A n a l y s i s Date: 3-23-99
EnviroGroup, Ltd . Receipt Date: 3-19-99
7208 S. Tucson Way #125 C l i e n t Job N o . : A S O 3 0 1
Englewood, CO 80112 Pro j e c t Title: De Baca

D C M S L P r o j e c t : E G L 3

The purpo s e of thi s p r o j e c t is to i d e n t i f y and p h o t o g r a p h p e r l i t e in a soil sample ( c l i e n t s ampl e no.
4 5 F 2 3 0 0 3 A @ 29'). W i t h the aid of a s tereomicroscope, the sample was scanned at various
m a g n i f i c a t i o n s to determine the presence of intact p e r l i t e grains. Eight grain mounts were prepared in
1.550 r e f ra c t i v e index l i q u i d for analys i s by po lar ized l i g h t microscopy. Known s t andard s o f p e r l i t e
were analyzed for comparison with glas s f r a g m e n t s i d e n t i f i e d in the soil sample.

C o n c l u s i o n s
C l i e n t S a m p l e N o . : 45F23003A @ 2 9 '
D C M S L S a m p l e N o . : EGL3-1
S o i l s ample no. 45F23003A @ 29' contains two intact p e r l i t e grains. The grains are white in co lor ,
rounded in shape and have grain size measurements of 1 mm to 3mm. P e r l i t e g l a s s f r a g m e n t s were a l s o
i d e n t i f i e d in the prepared grain mounts. The f r a g m e n t s range f r o m 40um to lOOum in size, have s h a r p ,
angular o u t l i n e s and show channel-l ike features. The f r a g m e n t s are c o m p l e t e l y i s o t r o p i c and have a
r e f r a c t i v e index lower than 1.550. T h e s e characterist ics are consis tent with the known p e r l i t e s t a n d a r d .

A N A L Y S T
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Photo 1 ( 4 5 F 2 3 0 0 3 A @ 2 9 ' ) : P e r l i t e f r a g m e n t measuring lOO^im. U n c r o s s e d p o l a r i z e d l i g h t - 400X.

P h o t o 2 ( 4 5 F 2 3 0 0 3 A @ 2 9 ' ) : I n t a c t p e r l i t e grain measur ing 3mm. S t e r e o m i c r o s c o p e - a p p r o x i m a t e l y 2 0 X .
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C l i e n t :
EnviroGroup, L t d .
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Engl ewood , CO 80112

A n a l y s i s Date:
Receipt Date:
C l i e n t J o b N o . :
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3-18-99
3-16-99
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The purpo s e of this p r o j e c t is to i d e n t i f y p e r l i t e in two soil s ampl e s (c l i en t s a m p l e s no. 4 5 F 2 3 0 0 2 A and
4 5 F 2 4 0 0 4 A ) . W i t h the aid of a stereomicroscope, each sample was prepared as a grain mount in 1.550
r e f ra c t i v e index l i qu id for analysi s by polarized l i g h t microscopy. Known s tandards of p e r l i t e were
analyzed for comparison with g la s s f ragment s i d e n t i f i e d in the soil sample s . Photomicrographs are
i n c l u d e d f or documentation.

Conclus ions
C l i e n t S a m p l e N o . : 45F23002A
D C M S L S a m p l e N o . : EGL2-1
S a m p l e no . 4 5 F 2 3 0 0 2 A contains i d e n t i f i a b l e g la s s f r a g m e n t s having character i s t i c s s i m i l a r t o p e r l i t e .
The f r a g m e n t s range f r om 40u.m to 7 5 j i m in size, have sharp, angular o u t l i n e s and show c h a n n e l - l i k e
f e a t u r e s . The f r a g m e n t s are c o m p l e t e l y i s o t rop i c and have a r e f r a c t i v e index lower than 1.550. T h e s e
charac t er i s t i c s are consistent with the known p e r l i t e standard.

C l i e n t S a m p l e N o . : 45F24004A
D C M S L S a m p l e No.: EGL2-2
S a m p l e no. 45F24004A contains several intact p e r l i t e grains. The grains are white in color, rounded in
shape and have grain measurements ranging f r om 0.85mm to 1.75mm. When crushed, the r e s u l t i n g
f r a g m e n t s are angular, show channel-like features and have a r e f ra c t iv e index l e s s than 1.550. The
described characteristics match those of the known p e r l i t e standard.

A N A L Y S T
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P h o t o 1 ( 4 5 F 2 3 0 0 2 A ) : S m a l l g l a s s f r a g m e n t in the center and u p p e r r igh t o f the p h o t o d i s p l a y s c h a r a c t e r i s t i c s o fp e r l i t e . Uncrossed p o l a r i z e d l i g h t - 400X.

Photo 2 ( 4 5 F 2 3 0 0 2 A ) : G l a s s f ragment in the center of pho t o with the same charac ter i s t i c s as p e r l i t e Uncro s s edp o l a r i z e d l i g h t - 400X.
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Photo 3 ( 4 5 F 2 3 0 0 2 A ) : G l a s s f ragment in the center of p h o t o with charac ter i s t i c s s i m i l a r to p e r l i t e . Uncro s s ed
p o l a r i z e d l i g h t - 400X.

P h o t o 4 ( 4 5 F 2 4 0 0 4 A ) : Severa l intact p e r l i t e grains. Small grain measures 0.85mm and large s t grain measures
1.75mm. S t e r e o m i c r o s c o p e - a p p r o x i m a t e l y 20X.
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Photo 5 ( 4 5 F 2 4 0 0 4 A ) : C r u s h e d p e r l i t e grain mounted i n 1.550 r e f r a c t i v e index l i q u i d s h o w i n g p e r l i t e
c h a r a c t e r i s t i c s . Uncro s s ed p o l a r i z e d l i g h t - 400X.
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C l i e n t :
E n v i r o G r o u p , L t d .
7208 S. T u c s o n Way #125
E n g l e w o o d , CO 80112

A n a l y s i s Date:
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The p u r p o s e of thi s p r o j e c t i s to i d e n t i f y and p h o t o g r a p h p e r l i t e in a soil s a m p l e ( c l i e n t s a m p l e no.
44106003 A). W i t h the aid of a s t ereomicroscope, the s a m p l e was scanned at various m a g n i f i c a t i o n s to
de t ermine the presence of intact p e r l i t e grains. In a d d i t i o n , e ight grain mounts were prepared in 1.550
r e f r a c t i v e index l i q u i d f or a n a l y s i s by po lar i z ed l i g h t microscopy. Known s t a n d a r d s o f p e r l i t e were
analyzed for compari son with g l a s s f r a g m e n t s i d e n t i f i e d in the soil sample .

C o n c l u s i o n s
C l i e n t S a m p l e N o . : 44I06003A
D C M S L S a m p l e N o . : EGL4-1
P e r l i t e was not d e t e c t in soil s a m p l e no. 44I06003A.

A N A L Y S T


